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Abstract Text - FPAR (2) : 

SOLUTION: In a GaN based semiconductor laser of a refractive index 
waveguide 

type in which Si02 current constriction layers 11 absorbing no lights 
from a 

GaInN active layer 5 are fonned on both sides of a ridge part 9 
composed of an 

upper layer of a P-type AlGaN c lad layer 7 and a P-type GaN contact 
layer 8, 

tapered regions 9a whose width decreases from the central part of the 
resonator 

lengthwise direction toward both ends of the resonator lengthwise 
direction are 

formed in both end parts of the ridge 9 in the resonator lengthwise 
direction* 

The central part of the ridge 9 in the resonator lengthwise direction 
is made a 

straight region 9b halving a constant width. The width Wl of both 
ends of the 

ridge 9 in the resonator lengthwise direction is made at most 3 
&mu ; m . The 

width W2 of the central part of the ridge 9 in the resonator 
lengthwise 

direction is made at least 4 μm. 
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10 

a5t:t>(tSe*«4/iinJJLhTfcO« Jra'J-yi^SS^Jia 20 
ftlg3S«*-|6|OSSgiiifc:i3ttSli*«2// mfiUi3 mja 

-r. 

aife:*>»tS(i*«4>[/inJ3Lh-C*0. JJaU-yv^iiS 
[0001] 
[0002] 

4 0 0 n in1g1^<0f^)a[:&«^#<9n& Zbt'k. »ai» 

[00 0 31 H4t>J:l^5l±, Z.1xtXk:.^^1XX 
Japanese Journal of Physics Letters vol.36 p.L156 

8) . cici-c. a4jii^aa. U5\ivmrchh. z 

<^{>ffiX'S>h. 50 



[0 0 04] 04t>J:t/05{::^-rj:dt, Zffym^ 

(All O3 ) ^1 01±tiTyH--T<0GaNA*v 
7r«l 0 2i&:rt-UT. nSGaNny^'^' hSl 0 
3. nMA 1 GaN^'^ /HJil 04. Ga I nNiStt 
®105, pSAlGaN^-v-yraiOe, pMA 1 
G a N^' 7 -y 1 0 7 ti itf p SG a N3 y^^' 

1 08*«)ia»^«StlTV^S. 

[000 51 paAlGaN^'7'yK^10 7(0±fl^ 
tJilfpSGaNayrJ'^'hai OSJl. -*l«flfcSft 

#109(i. ^il^jiOpSAlGaNrJ'^yFfllO? 
<0±®a»Jitf pMG aWn^rJ'^' h® 1 0 StJ: OfiS 

9C0i|i ( y >y i^'igi: V^O ) W«. y -y i^gS 1 0 

[00061 nSAl GaN^'^-yHWl04. Gal 
nN^ttS105, pSAlGaN^^-yra 10 6*5 
J:l^paA 1 GaN^' 7 «y H« 1 0 7ff)Tmmi. —ST 
|filt:3©5rt-SJ5ff«<Op{-9-»«i&*f S. ^^^11 0 {4/ 
-t<7)^iM»SrS^. ^fc. H5(cfcV^TIi. CKO^-tS 
1 1 0 t«*5^l.a54)-A%Sit, ^ittR^-rsaJ^i-Ji 

[00 0 71 y-yi^l0 9«IHH<Og|{4)-fc:{4. Gal 
nN?SttS10 5*»fe<05l£2:®iRL^rV^SiO2 «gEK 
^^1 1 l3&^J«]gS^^. <rii(c<t-?TmS£e^^j&Wg 
tfiS^lTV^S. C:<7)S i02 ^©556® 1 lUl. 

ucm&^mitthti»)\iZ}i^m i o<r)fflnBfc«.ii 

ft^»nTt^S. *Jt. CKOidCy-yi^^l 0 9cOWia 
tiSiOz «gS^igSll l;&<^$ftSC:2:tc:<l:'3 

•c , y -y 1 0 9 \iz.nm-h^^mimi^< . 

[00081 pSGaNa>:?^'h@l08tiJ:lASi 

02 mSSeS^l 1 1±K{4. N i/Pt/Au^iO 

id^pfflimffii 1 2AW^.^^. ^-^-ssi i otci?5g 

•rSnSGaN3y:J'^'M10 3±tU4. Ti/Al 

mffiioia^rnffiimffii 1 3im.»htix\^h. 

[0009] tfz. Z<rm^G aHJ&^Wi'-^n 

n^m^w,i. ■^yr-(TmL i o i i^</)±<7)u- 
•fwtmgi'rhGaNmmi^mt.Puzmm mm 

tiTv>s. zzT.^yr^rm&im^'^fzGaNm^ 

Ji*R{6tt>f3r>'X»yf-y^^(RlE) ffifci Ox^^ 
yyi. c:^x-yf-y/(cj:0»iS$n/c9JIBrffl (x-y 

ffitJ:Ox-yf->^'^i,C:i:3!)5Birc-J>2.^cl^>. 



• ■ 



3 

aiSTRStu (FFP) \,znjxm.\^h. 

[00101 ±a<0 J: 0 \:MmitdtWknQ, a 

(mmm -y vS8i 0 9(c*tjs-f sasii-jcfflta 

[00 11] 

[^J*«)B»lUJ:3i:-r6illS] U3{)»U5:*«4>. 

h 7 O -y S^'filiSSr^tS G a N^^i*:!^- 

[ 0 0 1 2 ] -r^r*>i9, H4t>J:VH5fc*-fiJ£*<0G 

«>K:I4. U =Jmwi: 3 ju mJaT^i: -fS C: timt 
L\\ LA>L^A^<i>. C:<7)i3f*<OGaN^^|i^{*:W— r 

bSl 08tplB«ffil 1 2 t<Oai^^'^' h^36<«iJ^ 
fzib. mmSij'l^tl. ttz. :i<Om^. Gain 

[00 13] .ICOidfc. ffi3l6<OGaNm^*V-if 

-if3toaiswi. mmn'^tt. \y-m&iim:. 

[00 14) ttl. GaN^^ftk— r^3tT-fX^' 
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^ A 1 G a A s *f A 1 G a I n P^iji^ 

[0 0 15lS^>tC. diOtae^tOGaN^^ftV-tf 
[00 16] -r^i3*>, a4t>J:t^5tc:^t1aa«0G 

n5r, T7X-7^fcJ:Sg*f*0<£T^ (2x10-9 

[00171 06tc, 04i>J:VH5t:^i: 

GaN<7)JgJf¥n = 2. 5 04. &:SA=4 0 0 nm<0 
^i^X.XSif>tz 1 H<0;<? -y h:t7^T*. 

30 =2x10-3) ?r^. i«GaN^iii#«c^-if^a 

A. «^BiJj:t^^t:mn:^Ml^ (06 m»i: 

Tizm^h^mnj^ibh. 

[00181 *3t. r rmsLUziim^tLhG a 

40 ^V^Jt«)fc. GaAsSiRtOJ:d^^c0^a^««i: 

iz^^iim<oT^<o^i^u—<f. Mmzli. g 

aAs^^fflV^y^A 1 GaAs*^*l^— r^A 1 

Gain Pm^t¥l^--f<Oi d 18tSW=5rlllo:fc J: 

iiim5 izmWH^G a N^^NIflcW— f tiSV^-C 
l±. imth 2-:x0ftliSSSB*«, y >y i^-SS 1 0 9<^g 

i tmt , 0 izim^^mii^i^mmjiPHzM 
50 ^<omi>m<. z<ozui.mnz5F:i^mma<^ 
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5 

10 0191 immm(m^ii. ±m<ox dtci^-- f 

W= 4 m fc t/cJ^, ft^ Bii U •>/ i^'|iW= 3 ju m fc 
L^tri©-^, ftSlC {± 0 -y >''(BW= 2 j« m t Ltl^ffm 

m^t, H8*i<l:t^9J:0, «lg«SJSSBO«#*«:*: 
[ 0 0 2 0 ] d tt:mAi. '^'xWNicoSk^fcBI"? 20 

I002l]c:c:r. B8tJj:lfH9*»i3<4. Ui^i^'S 

W*s 4 j« in-*3 ^ m— 2 At m i: <jcmfc>h$ < =S:S tCfil-o 

e«BE<OJ:^S^v ^ its ^ t . L/t: 

3&«oT> SawU •yJ^fl^i&^^t6GaNm^NI^|c^- 
[ 0 0 2 2 ] , |a!3|«0G a N^^t^frP-lTCa, 

[00 23] L*»L^*>^>. -rViZ^fzXoiZ. mk 

[00 24] Uv:*>'oT, ^<^)|iMHc0S«l4, iMI 
[00251 50 
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1 <^^' 9 -y K«±<^ttai: . mms±<m2mm<o 

lg2<7)^'5-yHSt$'^rL. S2<7)^'7-/K^{=^<t^. 

[0026] zco^miztiux. m^m^ 1 1 1 -ym 

it^immmiGa. A1. in. BiJ it^T l A»/i>^r 

[00271 zffmmizi5\'*x . lissm^cmnt l 

T«. mtii. Kfl:>''j3>' (s ioj ) . mit'>v=i 

> (S i N) ^ifCDmmW. A 1 GaN. Ga I nN. 
G&NKtl^COmiami I I -VfiHt^W^*, Zn 

s^rifo 1 1 -V I mit^mmi¥¥m\''*i!>ti& . 

[0028] CKTH^BHfctjv^TJi. ^iWIE<7)J^#lrfll 

y'y>''SI5<0^^«»S*|6l<D4'3fe»fc:ti(tS(B**4/i 
mJJUbtSJm. U-yya5<^«eiiS^*T6l«iiPa 

tittb. *j yi^m(7mMsS:im(^mmaizinf^mz 

'O^^'Xii. ii*)W&iz\i2uma±.3umaTI,zmi£ 
tL.^(> iztmui 2 n vaXXfiizmSith , 

[00291 ±a<OJ: 0 tzm&^titiZffi^mizXIl 

'jrttf—j^-^m^h zkizx*). y >y vastf^tt 
w^ijipi<mfsmtzmtmx o *. . y -y i^mcy^ 

ib. K2:^^{c*tJ«^&<:i^>fc:. y «y i^'Sk^^ 

T t . -e^t t Jiaii t . y -y >''si5io^^fiig**i6ic7)4'i*i 
mmj±iiS:m-i>ztmmx$)t. Wiz. zcomz 

tjif^-cji, y -yi^'SiO^^s^^risjio+iteaKiittse 

$-4jumeU:fc:^L. y -y v^c^^MSSSfi*!*! 
<7)MSgiigti3{t&(aSr3/xmlilTt:^Uc^. mi 

t ifX^ h . Ht^^flStoV^Tti. y <y ySkO 
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[00301 ^fc. zci^tzxiin^ y-fi^^^ 

t5Jt*(ii:lii!ll4(=J!S<g^5C:i:tcJ:0. W&^y 
[ 0 0 3 1 1 itOflBBt: iMf . U >y VWnmL 

[0032] 

[00 3 31 i-r, z(r>m^mi(omism^^\'^x 

[0 0 34] 01fcJ:l^2(c^J:9(c. dcoHlcT) 
mmmizX 6 G a N^4^f4sl^— f {ciJV ^TU, tfJx 
Jf. cffiW7r-<rS«l±t:T:^K-r<0GaNA 

•y7rffl2S::rt-LT. nSGaNnV:?^ M3. nS 
A 1 GaN^'^-y K®4. Gal nN?Stt®5. pSA 
1 GaN=^-V yTfl6. pMA 1 GaNi'^-y H17fe 
Al^pSGaNay^'^' he8*«)e<}®®$tLTV»&. 
nSA 1 GaN^'7'y H®4t>J:t^pMA 1 GaN^'^ 50 
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•y h'a7<7)Alffl^{jm{f6-8%mgrCJ)0. Ga 

I nNWim5(oi uMmmtui 5^&ssxt>h, 

Z(0GaNm^U:U-^<7)mMmi4 0 0 nmgg 
t$>S. ^yj:. pMA IGaNi^A-yraetOAia^ 
«2 0%gS-C&S. 

[00351 pSAI GaN:J'7'yHa7<0±SIKJ3j: 
l^pSGaN3>':J':5'h«8<4. -:tri6ltg^trSx- 
>''<-Xh^^rS<0U >yv1gtt5r#r&. ^9F^9I4. CI 
il^(Dpm.A I G a N 7 -y F« 7<0J:ai»ti J;t/pS 
G a N 3 y ^ ^' b« 8 1 J: *)«JS$tl^ y -y 5^a5i&* 

■r. c:<oy 'yi^'gsQiomtoi^Tti. mzmnzwm 

[00361 nSAlGaN^'7-yH«4. GaInN 
^Stt®5, pSAlGaN^-v yTSefcil^pMAl 
G a N ^' ^ -/ 7 cOTmJi. -^Tlfil t@^S0r^ 

<ojt^m^^^h, flp^i o«-e<op«-»ri»i&*i-. 

^.^ti. zinzm^-thSimmw^^tix\^?>, 
[0 03 7] V •y>^^9c7)nmff)^mzii. mm, g 

a I nli^j3Efa5i)^(:><OXii'&Ut^\>'^S i Oi 

$fLTV^-S. ClOS i Oz m^^mi Hi. WSiSX 
<:'m&m±ti>t:ibizj<^Slll 0<OMffi{ct,gtt^>*t 

X\^h. *3t. ClWi y >fa59<OWfflt=S i Oi 

mS^^S 1 1 ifigiM^iXt ZtizX-yX. U -y i-'g? 9 

f^OftJtiaitTV^S. ^r*J. Cl^l-CiDU-yS^'rtil-c'^ 

SJf^HAnli;. ^^VTCOy^X-^WkizX-yX'J y 

ff3iK:ttmtf2xio-3KUifc:atms. z(rm 

crOk^. y •yi^rti1-<0l^JSSf*IIAnlimtr2Xl 

0-3t:^$ixS. 

[00381 pmGaiNay^i^hmaiiil/SiOi 

^EBE^l lo±t:J4. 0!i.tfNi/Pt/AumS 

tOj:3^:p|B!imffil2*^{t'^ii, ^-9-^510^85^1- 
inrnGaliziy^^ hm3±iZii, Mi.(fTi/Al 

[ 0 0 3 9 1 ZCOGsiNI^^^WU~^<om^ 

Ss^mii. ^yr^ rms. i ^^(riUnv-^im^m 

[0040] k^cni, 0 fclg^SiutCliT)!^ 1 OllteJg 
ffiK J: S G a N ^iti^«sL'— rX'Ji , U -y vrt{'l><^)iea 

JSjf^HA n . -r^:*.^. y -y i/s 9 ^zimthmtk. 
<m^') ■yi''^59tJ^^51-sa5^)■tfflta«>4><^l.. 
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SfimiXr. J:0ffjifcH42AtmJjlTfc:i6^SnSC:i: 

[00411 OTt. CICOSI 1 iOHilBgStCi&G aN 
^^frl'— rfctJttS y -y ya9<J5ffl«(COV^TiWi 10 

[004 21 -r^fc^. Elt>J;t/02{c^-rJ:3fc. 

[ 0 0 4 3 1 CKOU •5'i^'a9tCliV^T, l^fi3SS*l»l<0 20 

XoiZ^ mta. itlgjSSL {L=2Li +Li . L2 
«XM^-h^«9b<0S$) <D10^<OlJaJi. -f^: 
i>*>. 2Li ^L/lOt^r^JratiUmi.. 

[0 0441 ^y::. H2fc:t>v^T. Wi i±y«yj;^9<o 
IS9<^J*mfi*-r6ic^*dfeafct>ft&ili5-*^. cic: 

gpfctsjt* y «yj^'a59ojsa5-c«<i^*g^. :nxhm 

'yi^*^9<3>^tgS:R^ri6i<0K3gffltctetts«iWi feiijf 
•vi^^9aym.^m^<r>^'m^zi5\'fhimt J4. 

SAifttC. ifiafcl4. Wi S3*ein**OW2 ^4x/infc 

^rS J: 3 fcSJf ix. J; 0 JaF®tc:{4. 2 ju m SWi S 3 // 40 
m*>^W2 S4/zint^SJ;ofc:Stf<t. $'5>tcffafc: 

(4. Wi g2xiinA*oW2 S4/iinfc^:5J:afc:Slfil 

[0 04 51 Cli-C, i<omi«0||ifeJgStCj:SGaN 

;^L=5 0 0/xm. !;-y>''a59tf>r->''C-«iS9a<7)^ 
$Li =100^in. Xh^-h^«9b<^^L2 = 
3 0 0 >u m . ^} y-JU9 <?>ftSSS^:fr|fiI<OMSgffit:ti(t 
SflSWi =2/xm. U-y>^9c7)*ii8|:g:l5r|ii|«04'3l^ 
K:feft2.<gW2 =AnmX'hh. 50 



!R^2 0 0 0-3 5 7 84 2 
1 0 

[00461 ±j&(r>i. 0 te^SfuticO^BJcO^ 1 ff) 

mmmfzih g a nmmw^y-^\iz^t^J&^ y ^ >f 

a9*9^ji»S*-l6l<offi3gaW)'?-*i.^^i«M«K:. 

[0 04 71 -t^i^lt,^ CK^SIKOSIifeJBSfciSGa 

N^¥^*^— !rKiJ^>Ti4. y vi^'ajgA^iyi^*- 

n<rm^iz.7—f^'-mL 9 a * c: i: t i 0 . y 

•y5^a9<0*jgSS^r|6icoi|SSSffit:iJJtS4iWi 

t . y y =JU 9 COifcS3§g*|6lc7) rfifegP tfc Jt S 

^} '/if^9ff^m^-}i^ffmmiiz.^»hm 

Wi * 3 ji/ mJJlT. ft«!«fc:{4W^ t^i9t:2jumi: 
S^<^L3tJ©^T'*-oTt. ^iti:J4airfc. y-yj^' 
a59<7)itjiSgiri6l«0*jliaJfc:tittS<iW2 ?r4juinm 

±. ;R*Wt:<40e^tyi:J:afc4xtmi:fii<Si^&c: 

pflWSl li:i03y^^bffl«5r)!£< y 'y>''gS9 

[00481 .icoidtc. c:<7)m 1 i^^lfe^St in 

mrtt^itmmxiih. ^tjg^L=5oo 

/zm, T— ^N— ^1^9 a<OgSLi =100/im, 
W-h^9bi?>SSL2 =300;Mm, y yi^Sgc^ 

a9<^)*lil§g^n6l£0+JfeStCfc{t&i^2 =4;um(C 
^Siut ^ (0^ 1 cOlS^ISfc J: S G a NiM^«i:U 
-1f<0J®^. H4 iJit/H 5 fc^-rfi!*<OG a Ni^iNfl 
ftcP-f'CtJU'C. ftSSgL=5 0 0juin. y ■yv'IS 
1 0 9<7)(iW= 3 A<m fc LJtJ^ i 0 i>^3 y^':? h 

<r)mi(0mmBmiZi3\,^Xii. V-yi^^9(n^SsS:1j 

tmrnx-ht. 

[00491 ttz. 1 (mmm^\,zxix\i. y >y 

^'g^59<Oit^g^;g:firI^i]/)M^§a5«x->'^•-^iS9 a-r« 

*)n0//i:&<-ri>^ti}'X'^?>. ::tnztatx. cio 
m 1 <o^iS}gST-t4. y -y i-'as 9 c7)Jtjg§|g;)tj-,i,<7)||^ 

^>fcfiy;S<tTv^s. Mf*ww4, y yi^a!io9<oia 



(7 

1 1 

W^^^wmthZ-tt^X'^h, ifcv c:^. y -yi'' 
a59(Oftjg|lS:(^iii]OM«ffifcfe»ts«iWi tttJBiit 

«g-C*)l>. 

[0 0 5 01 iit. ^<0^1<^)||StJ^(Cj:il.Hr, y-y 
iS2jtxnii:«lE<^$<lt:<-^&C:fct:J:'5. ClOGaN 

m^iihtzib. m*)titizX'ixmi^iih/-(Xiim 

Xii. y -y xgS 9 iOJt«Slft*[til«^+*a5fc:fc»t-5 <SW 

2 y yj^'SP9o>^tjg^;5^rifi]i7)^Jgii|t:fc»t4«gw 30 
9<o«ii8S^*ifii<ows8jiitct5»t6ISWi i:m<-rs>:i 
h:ib^j:<ni>zbi?X'^i>. 

1 0 0 5 1 1 jjuico J: ^ tc. z<mi<omii&mtzXit 
sittcio, y-yi^a59 (o^mkmt^mis^izti 

tt&lgwi isit^y yvgisco^tjisft^risio+iftastcfc 40 
[ 0 0 5 2 ] a?tc. c:co^com2<'>lia0gSfc:-pv^-c 

SIBW-S. H3a. ^(O3t6HH<0lB2<^i8g!StJ:6G 
aN^##ftL'-if«0¥ffla-C«bl>. ::<0m2<7)|liSg 50 
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yz^9ff)mi^^tz^tli>. icon 

2«0||SB^®t J: 6G a N^iji^ft^— !f<7)^i:S» 

^:^ri6itoffi^(i. m 1 J: S G a N^^I^^Ht 

U'-^bmmi:m&^tix\>^?>, 

[0 0 53] H3t^-t Apt. ^:(?5l|2<o|gieg®t: 

J;|.GaN*^|*cl^-1ftCi3(t6y-y>^g?9«. 

m:ijm<r)m^(o'r~^^'-mm9 8ibn^M^mb 

i^9c^$^.tlrfS. S3(cfc>r^T, L3 ii;itl^<7) 
XM^-hSJ^9ccO;S$?:^t-. ''t*. Z.ti(^cr)X 
hU-b««9 c»±. y «yya59C0»*&^r|i>l<0MJi 
WKtiJtSS^lKUcWi b-i-h-kmWtl^iihiyCT) 

^<-rhzbimtL\,\ z<7)^^ :Lti(>ffixhu- 

h«JS9c<0fi$L8 <7)±mi. 0li{f2O~2 5/xm 

[0 0 54] ZZiT. ^LCom2<7)mSmMiZj:tGa.N 

igL= 5 0 Ojum, y <y >''ai9<07^— A-®«9 a<OS 

hM«9b£D^$L2 =250//m. *«S;fe)6r|fiI«S 
J^OAM^-h^9c<?>ftSL3 =25/xin. 

>'*a59<^«^«»fiin6i<^)i^iBfc*j»t5(iwi =2m 

m . y <y i^'a 9 eD^tigS:g^r|iG<Ot(»ifegS ttJ & <iW2 

[0055] C:<0m2OSI^St:J:SGaN^^«c 
f <^±EUU1^ffl«li. Ig 1 iOlllUg® t i ^ G a 

iimmt¥\^-'fbmmx'$)?>(r>x\ mmim^h. 
[0 0 56] z<^f^20)ms^Bicxtui£. mi<n^ 
jmiz^^hb mknm^^nh z i:**^^ s bmz, 

C:«m2c7)SlteJB®tCtJV^T«. y-yi''a59<7)itjg 

m9ci)m'r(>tix\^i,zb^zi*). ^jg^^jm-rs 

y •yy^9<7)*JgSS*l6l£OM3§ffitCfc<tSi|i^ 

:«n6i«o^jSfc:lsftsy yva59<!0«i*«Wi -c. 

^yiS«:tri6l04'^{CtJft^y «yvgS9coiIS(!p*W2 T' 
ft* i 0 ^T-z-C-X h 5 ^ 7««0 y y i^ffii^SrWrS 

G a N^#ft i^— r $-Sv ^Si^i 0 -c^s c: 
[0057] BLh, ico||Haco||ifeJgSto(,>-Cftit:« 

[0 0 58] &«i.<f. ±^mitiXi/m2ffymsBB 
izti\,^xmftMm. nm. tim:biit><tTmzrr 
r-f , i&mizfbtxzii(>bWj:hWLm. «)S, «m- 
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[00591 :R<*Wt:tt, lt5Xr/f^2<r>mMi 

«t&«gWi . 'J«yxg|59<r)JtS^:^|&10+*a!tCfc{t 
[00601 ±iiv<o^ 1*3 i 1X^2 

tjv^T . y -y v'a 9«^^ygsss:^i6i<oi«sgia5<o^*t-en 

i^»9<0WfflJiBt>S*^^J«ti-C*-^Tt,J:v\ iti^ V 
.yi^a{90r-y'CHS«9a«. «JB8S:S:frr«Q<o*ili^ 

tJtJi. x-^<-««9al3j:lfXM.'-hM«9 
c(07f-bLXi>X\>\ 

[ 0 0 6 1 1 , itixum 2<rmsmmiz 

^(O^mt LXli. ZtlimiZi>A 1 GaN. Ga I 
n G a N^sb'COm^l^^ I I I -Vmt-^W^ 30 
S i NJS:i:<OSI«ft, Z n S^t'<^ II -V I BHb 

'^mmmm^^xi>x\>\ 

[0 0 6 2] ttz. ±M<Dm 1 i3ii/m2ff)mmmiz 

[ 0 0 6 3 1 i/c. ±a^^ 1 fe ii^lS 2<o||;S}g®tc 
fcV^TJi, XS.ttX-fyr^rmS.irm^'^X^'^htiK 
CliUi. 1?-7r^T»Sfc:ftx-C;^e:f-;P»S. S iC 
S«, Znomi. GaP««^ri:'$^fflv>Tt>J:v^L. 
*)?.v>Ji;, ^ii^>toa«±tcm??i)^ I I i-vm<t^ 40 

^I II -VMl^i8^*a^«^2^a. 

<r>/i-in-ymL. G a NK^co J; 3 ^Mim^ I I I - 

. 10 0 6 4] tfz. -h^m 1 i5 ilf^ 2i7)*S»g®{C 
tiV^Tii. ZCM'^iDHVUM (Double Heterostnictu 
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re) cr>GaNmm^i^y-i^^zmmuzm^^z':>\,^xm 

HBLit**. C:<0^iiSCHi|ijt (Separate Confineae 
nt Heterostructure) «GaN^^*P— iftJirot 

izti>^mx'ibh. 

[00651 

m-thT-^^-mmi^ti ztizx*). u <y z^&co 

*5T'§6<OT\ l[|6m£E<0fiJJ, «lt-H<^^S^b. iS 

mj^ 1 1 1 -vm{t^iwm»i:m\>'^ti^#u-^ 

t:%tZbi)^X'th. 

ismcommmm] 

[011 :i<^>^mt^mi<^m&Bmicxi>GaLNm^ 

[021 ^(7)||B3o^l£7)||SgJgffit:J:SGaN^ 

[031 ^:c0^<0lg2<^^@HUgfl|tc:J:&GaNi^ 

[04 1 (¥*<0G a N^^«ck— !fiOMS0-C3i 

[051 &^G a NS^t^Wcl^— 9'<O¥ffl0-eft 

[061 G a N^iji^Hc^-lf {CiJttS**:^- K<0 

[07 1 G aNiM^«5^-1ftCfc»tSftiglS3Siii<0 

[081 G aNmmwi^—ftzmh^mmmc^ 
[091 G a N^^i^u-^izm^m^tmco 

[flrf^HBl 

1- • ■^yr^T&IS., 2- • -GaNA-y^rS. 
3 • • • aMGa-nay^^ hM. 4 ■ • nSA 1 G 
BiN^fyy Ha. 5 ■ ■ Gal nNgSttfl, 6 ■ • • 
pSA 1 GaN^-v vr^. 7 • • • pSA I GaN^' 
y-yVm. 8 • • pSGaNnyrJ'^^ha, 9 . . . 
'J«yv^, 9a- • f—^^—^. 9b. 9c • • 
XVU-hmi. 10- • - S i O2 ^SOBE^. 1 1 
■ • • pffi!^. 1 2 • - • niffl^ 
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